:.‘ i - . . ', I '.,- . . . .
Sanitized Copy Approved for Release 2011/09/14 : CIA-RDP80-00809A000600350760-9

’

CLASSIFICATION ~ CONFIDENTIAL WNFWEM‘M

CENTRAL INTELLIGENCE AGENCY REPORT

INFORMATION FROM
FOREIGN DOCUMENTS OR RADIO BROADCASTS CD NO.

COUNTRY USSR ' DATE OF

SUBJECT Scientific - Engineering, abrasives INFORMATION 1950

HOW
PUBLISHED Thrice-monthly periodical DATE DIST.  / MoV 1950

WHERE
PUBLISHED Moscow - NO. OF PAGES 2

DATE
PUBLISHED 1 Mar 1950

SUPPLEMENT TO
LANGUAGE Russian REPORT NO.

Bl TH!S DOCUMENT COKTAINS INFORMATION AFFECTING THE HATIONAL DRFINSE
OF THE UNITED STATES WITHIN THE MEANING OF ESPIONAGE ACT 80

. n’srnAnsmssmnoum:uvnmon. THIS IS UNEVALUATED ]NFORMATION

SOURCE Doklady Akademii Nauk SSSR, Vol LXXI, No 1, 1950, p 117.

.

THE NATURE OF CRYSTALS OF ABRASIVE SILICON CARBIDE
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_ Despite the simplicity'of the chemical reaction between silicon dioxide and
carbon by which silicon carbide is formed, the mechanism of the formation of its
crystals bas not been studied, even though it is of great practical and theoretical

significance.

It has beeg shown that as a result of heating silicon with carbon in & vacuum
at 1220 to 1400°, siligon carbide is formed, and that the heating of silicon with
carbon at 1510 to 1660° will result in "amorphous" silicon carbide and giloxicon.

A study of the reaction between & molecule of silicon dioxide and three molecules
of carbon showed that between 1520 and 1550° a soft, greenish substance is formed which,
under X-ray investigation, turned out to be crystallic. The measured picnometric den-
sity of the substance was 3.17, its lattice cubic with a constant of 4,36 A. It was
determined that the molecular weight of this compound was 40,05, which corresponds to
the molecular weight of silicon carbide. This would suggest that the substance under
investigation is a silicon carbide’ of cubic modification. No supplemental lines ywhich
might indicate the formation of other compounds; were observed on the roentgenograms.

i our results;, therefore, do not agree with those presented in the 1iterature (1, 2)
oRgighe formation under the conditions described of amorphous silicon carbide and siloxi-

con: Siloxicon, generally, is a hypothetical compound which has not yet been investi-
gated either crystallograph’iéally or roentgenographically; nor have its properties
been described.

Specimens of the cubic silicon carbide, prepared by heating pure quartz sand with
petroleum coke at 1600° and conteining 98.26 to 99.89% SiC, were heated at 1800, 2000,
and 2200° in & reduction furnace for one hour, then cooled and investigated roentgeno-

graphically.
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The lattice constant of the original specimen was 4,38 A. For temperatures
of 1800, 2000, and 2200°, the constants were, respectively, L.45, 4,00 and %.39 A.
The variation here may be explained by the dissolving and subsequent evaporation
of impurities. Interference lines showed up only on roeutgenograms of specimens
heated over 2200°, These were from graphite which appeared in the specimen as a
result of the thermal decomposition of the silicon carbide. Silicon was not re- »
tained in the specimens because at those temperatures its vapor tension was very
high. Comparatively large crystals of hexagonal silicon carbide were observed in
sections adjecent to those parts of the furnace which had been cooled.

Analogous results were obtained in the X-ray investigation of Silit resistors.
Tt was established that the originel Silit heaters, heated to 2150 to 2200°, consisted
of silicon carbide of cubic modification. When they were heated at higher temperatures
graphite remained from the silicon carbide and large crystals of hexagonal silicon car-
bide were again observed in some places separated from the resistors.

On the besis of these facts it must be concluded that the abrasive silicon car-
bide formed in industrial furnaces is not a product of the direct conversion of cubic
silicon carbide in the solid state but, most probably, is the result of crystallization
from the gaseous phase. This is also substantiated by the fact that abrasive silicon

carbide always appears as well-formed crystals.
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